mtmPiWigs (Straight Edge Resonator ;SER ) ^m^M^tlT^^. 

1 6^@am$n> mmfaMmi i 6±cy igih 2^sa^$n, yigii 

12±(IGGG (^F'J^^-^iJ^A-^y h) S«113^M£tl 
£ 0 YIG1112 0Mf'J©MmftS« 1 1 6 ±\Z. Atimnm Ilia 

1 1 b*tgH«$nTViSo Y I Gil 1 2^J;^GGGSI 

inn mnmmzuuji^n, yigh i 2©s#^n^fn v o/^m ca# 
mmmi i i &&£z$mtimnmi i i b t^fr&s®) r B iTf«^^#s$i±, 

±iB©^^cfcD, A*fflm@i 1 1 siizxtsmn^xti^n^t. z\<da±> 
m^izttmhfcmm&m^AJimmmi 1 1 a^b^^$ti^> 0 a 
1 1 a.&&zfitii}mnmi 1 1 b i^frft^ftt-it^fm^Mns 
nx^o, A^fflin i i afrt>%$=znzmm$Lffimz&K)Y igiih 



i 



iDYiGii 1 2 (DM^^iz^^rzmwmizmir^m^m^m^^- ^ 

IGI11 2©fi^^S:fe^T^l^]t§SS (AAMIl 1 1 a&£Z$ftJ] 

mi 9 iz^mm&m^z. gggisi i 3tmm^ui i etvmizm 

I$tl^2^0YIGill2a,. 112b§l^ 2^©Y I Gil 1 2 a, 

1 1 2 b<Drt#J©Mf^T^^M^T B 1I^Sfc^il^bT¥fT^^§<fc^^IHM$n 
§ 0 uOMIflrK, 2^0YIGlll2a, 112 b/^tl^tlitlM 

&m&£LTmf&-t2>££*>te* 2-D(Dm^m^mm^m^^n, yigui 

2 a, 112 b<Dmms&mkZ^%Z£te&Qffi&<D&-£& : £<\:'r%o 

3 dB^ipgfS^l 0MHzt&D> #Pffi^m^ 2 5dBt&0, HI 1 

8 iz^-rmm&m^x d m^ii^at^ £ £an?#5 0 

£fc> ULAN (Local Area Network) f};lffl$n§X^^h 

;H£MfI^^:(-fe^T, 2. 4 GH z ^07^^ hWt^nfcA^Ji^^i 

& 0 t««^&> 3 dBmmmtvxms omhz^m 
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Lfrvfctfz, mi 9 \z^-?$£&mm&m^xte, iis^tt^oii 

^^^Da3i^fI?:^^:T§^i«T^§^\ 3 d B^iH^?® 1 0 MHz 
GGG (i]H'J-^A-fUOA-A-?7h) S« 2 

o o±\zy i g My hu^A-i-f^y h) mo o-bmi&zn. y i g 
mi o o±^«A^fflT>^-^-«® 3 o o^^zsmttmr>^nm4 o otm 

z\z.x\ mm$Lm?<DW]ftmm\z~D^xmm'r2> 0 YiGiioot-^is 

MMT\Zfct>V, M#lZ\<Dm%.nW!&te£>~DXY IGI10 O^^JftT^o £ 

tig3 o o^^^sn^i^wsaoY iGiio oft^fiimm^ 
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400 t(Dm&femr%> 0 fcmvrcmmmzmti%T>T?-nm4 o o \z^vm 
\tmtimmu^)v\zmm^n, tn^7>ftiffi4oo^etoai$n5. £ 

@2 2i:^tiMiigmt 7>rtl0 1, 10 2. mm^y 4 

M10 3, ilMi o 4^it;«iSi o 5£flx.£ 0 M»:7^;u* l o 
3 Kite, i2il:^t#ISIMt^n5, 

vcm^^i o 2^tB*t§ 0 ings§i o 2te, ^m^nfcifcmm^&ifrM^iy 

^MIO 3©t£fnl/^£T:^gbT#Ii$t:7^;i/^ 1 0 3^Hi*t§o 

^7>f io3it A^^nsf^o^^^w&iAsi^sw^ 

i o 3\z&ymi3mmu^)i\zMmznr£m^&m&mLTummi o 5 
^ium^o ftiKi 0 5te, ^ra^n^jf^-smfibTm^s^oT^m^ 

i2 3fi 02 2\z^*?&m$L7j i o 3 ©A^ft j^m^Hf 

7>t-^-i o i &&mfe(DmuMm^\z£.vx^? hjmnznrz&m 
mn^^xsz\(DmWimn\zuxht^mmw^mft^o &mm^\z. &^m$L%i 

02 3© (a) te, mm^l0 2fr%mtl-£nz>&mM^<D7,^?h)V&^L 
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T^So 112 30 (a) \Z^^o\Z, mmmi0 21%, mMt^^m^y A 

jvy i o 3omau^)v^xm^L, mmvrzmmn^ a i ^m^r^o ^fc, 
02 3© (b) mm&y-ovy i o 3^^mtf$ti§i£i[ff-^c7)x^^ h 

;i/£^LT^£„ 02 3© (b) Mt7^Ml0 3{l MM 

^mp i ^0j^^ic^#T^{f-^^ffiM$-fr§^^®ji^#it^^^;i/^ibT 

oT, jSM§allt HtHM?^;^ 1 0 3£jMbT&tfcM^a 2 t&PK 
$c7^;^ 1 0 3 liOTlt^S. b^b&/^£>, ^31^©M^#j^«^ 

02 4tt H22 iz^m^wmm^^mz^x^m^mumiz^y h 

7K-r®ii^pi«, mmmMiz fu 7/ m, 02 4\z^-rmm^mp 2 £&s 0 
^otltiti^a 1 £lM$c7/^;^ 1 0 3\z&K)y>r)),?v>if-rz>t, 
024© (b) izttzt&^iz. mmm^a 1 (Di&mmMom^r^mM^nxiAn 
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m i ©fflCMiTi i ©^ps^n^f! 2 ©^pg^rssg 2 ©i^i^tt 

T#aiS^eU$n, 12 l eog&^Hi, m l ©MCMITI 1 or B 1 

(D mm t m 2 <d mm t © 2 -o <d mMtfwt n^n, mi <Dmn t n 2 ® 0 ti 1 
(Dmfttvmn^ % 1 (Dmmo) 2m(D^^mt^^mmmu^izKm^n. 
m 1 ©siti2 <Dmm(Dm 2 ©^tcKTti, f§ 2 common 2 
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xm^m^^^> zf&<, mmmm^omm^mm^ihAr^ z\£&x%%o 
n i m i (D^st^tTf i cDrHipsTWfcgHM^nfcn i ©«® 

^^t^Ctf^, MMw^^AT^Z.L^X^^tthlz, MM&i&foO 

m^m^^Mitr^>z\t^x^^^m^mM't^z\t^x^^ 0 
m&mfe, w, i &&x$m 2 (D^m t^^^^iizm^mmrcnmrxmm^n 

m&m&mMmmrdrtmxxmmtstitcm i &<£tfffs 2 <DM&m& 

<D^mt<DmxmmmizM^^^>}i-y>^^MMizmtvf^r^, 
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*mmz%z>mmm.m^\z$>^xi&, m\^m^mi^^xsm2<Dmmm\z^ 
zntcmiz iDi i OiimntM(D—ij(DmmizxK)M^n^^mt^-r^m. 
&mt. m2 (Dmmtm(Dmu(Dmm\z^r > m^ri^mwt^^'f^M'^mt 

&mm& ferns - t^ts. 

Lftff-D t> mmmmm •znzmmtvxpfsLK £b--z> mmm mz&^ 
xmtsL&mm&mttzn. &t£&mm&^%m&<D&M&&MRmz&Mi£-& 

&Z\£tfX%Z>o Z\(DB^ MRft\Z#nZ-&2>Z\£tfX*&Z>&mfc<D®.&<Dffi 
t&Xis;Z>(DX\ ^Oijl^fe^IifeS. 
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mm^mm^^ v i^ts ^t^tst t \z, mm^mnom^m^^ 

ffi\z, muMi:\z&QBmznrzm^&z>z-ti)W£h^o zwms, mm, 
mm^(Dmntoi:\z&vm&Bi&-?2>z.t&-v%2><D7?. ibmiy5 : >^ 

mmm\zmi&£zsm2(Dim'\±mmmznz>o i^bT> m^j;^2 

&mfa<DMfc&<k?)i%-'\zftt>nz>o z\oB^ it-HoiiiH^Ittl^ 

m 1 43 £ xsm 2 <d m \z «t § ii/t^r y x &m&m izmm «t < $ it 
©j®^* m i 43 £^fg 2 <D&m&m<Dmmzfo^r£M&m<Dffim*BLMRmti3i 

V) „ ||i43ck^2©^«S©^^T§^^^TOT^^fc^, a&B 

t>¥frT& < & 0, HI 43 2 0^ttii^©^^Ifc^f4jg|^^f5«T 

B2<D&m&mm<D^\%\zm&mfa&fcffi't'z>4&<D : £— y <Dmm^.<D^m^mm 
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n§ i &^um2 (Dmmm&fcWLf Foitw^ii i 

%>Z\b. at-? SS^^S & z\ £l s o 

# w \z jpt § ffiwmRWtia&m t & m x % <d t & § „ 
^#^jpat, ^(Dm^Mmmm^tmmmmnmm.\z^mmmmm 
bTS5ii&^#^fbb, #it$fo7^MU >^^^'fbbfe^^, 

1 o 



igsrf 5£ £#^^5 *fe^^^T«#^s^fIJJ^ffi©^Ep^psi 

»#:^m^«!#&PP5p-r^[a^#PPSPSS> £ ^mfiSMIfMn^S^J; D 

1 1 



0)7 4 U ^^^^fbLfc^, 7^;i^U >^^^CD^^|^DTffiltj 

\z j; d , ?a^<b^{'<fcs ^ ^ u y^m^mt^^m-r^ z\ 

z\om^. 7-oi? ] ) >#mm^kisfemzwA&&&±% <&<tTz>x.y 
^mz&^TWAm^mt&Wiitihx^&o)!:, 7 4)v? u y^m^mt^ 
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i7it 05 \z^rBm^m^(Dmm^m^mmr^rz^(Dm^mmm'c^ 
isn m 5 \z^rmm$im^(Dmimm^^'tm'T!&z>o 

110(1 0 9tSfflItif©M^i^tSt¥ffiit$§ o 

1 1 1 ft. 0 1 0 \Z&tf2>A- A' $18lf®0T$)5c 

i 1 2 H 0 1 0t:i^B-B' H$r®0T&%o 

0 1 |9^tfItif0^tMf^^t0t$l)o 

?£iP§^©fij££^T#t5£OT®0T&3o 
il5H |i4l;i3^C-C iMlTS^o 
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B 1 7 (1 Ell 6H^WD-D' fHHrffi0T&§o 
0T££ O 

02 ^©tW^^^©^jxSc$^-r^0T$>^ o 

0 2 1 {l^ttlSif Sffl^^0*SSSi*SI«)i^^^ 

;p^^T0Ta5^>o 

zm,m~t&o mm, ifmmmi ommmmizx^mm^m^om^^ 

0 1 \Zm-?1&m$imTfe. A^MH a, ffi^ffltll b, 2OC0Y I G 
«y h) I2a, 2 b, GGG (#h'U-r^-#ij 

BltC^ti^l:, iiSS 4 © ± G G G 1 1 3 ^13 1 $ tl, GGGSS3 
0i[;YIGl2a ( 2b^S5M$n> Y I GI2 a®±Mffl«il a^E 
W^n, Y I GI2 bOittli^fflill ba*S5©£ftT^5o YIGl2a, 

GBI2 a, 2 b(DS^^fS]^f D ^TiSrm#H^EPiP$nT^^o 
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fcL AK Cu, Au, Agf^^S^tra, ^©frM^te, 0^©J; 

YIG!2a, 2b(l 7xU^ft#^£&£^#/lT&D, 0»J*.fc£> GGG 
s Fe 5 0 12 ¥5SgM^ffl^S^t^T#§ 0 M'&mtLX\t, COfiJC 

YIG|2a, 2bH #mfc£>^Tte, flIAfef, ^0W2mm, ^© 

@2ii mnz^mm^m^o)mmmmmx$>^ a 

i2i:Sti5i:, ^5 (D»rS^^©Jig|5©i|rs t 1 5 0 0 /imlr^D, 4^1 
B&m t 2 te3 0 0 MmTfeD, TSBOtfl t3ttl0 0 /irnTSO, Sfc^gP 

d 3 3 O^mTSD, ^Wit)I<tIti©ittfj; 

YIGl2a, 2b0j|$tt2 GGGSI3©i 

5 umfmm^o^^mGGGmmsiz^m^nx^^. vtc& 

oT, YIG!2a, 2 b #G G GlS 3 ±T?ft±\ZftffiZ tU YIGl2a, 

2 b onsMfcs 5 §^ itiif T^s. msvm^fe, 

YIGJgt2a, 2 b*^tC^«*r5il^^#nti«fc<» Y I GK2 a, 2b 

<Dj#$i[W]-^bTfeck<, GGGX«3ftir£D^<ff^LTfe=t^ 0 
±fB©8)rM^£WT£#l5 Y I Gi 2 aTtt^|fi]©M2 0 a 

t:Mtxii~i3«i2 ob~2 o d^n^n¥ff{c^^n, #^®^o 
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m<Dm2(Dmm (mi(vmm+ 1 o o #m) ^{gcDt&fi^wr^fi^s:^ 

i20 dttf^TfcJu SI2 0 at!3®M2 0 d t CDP B 1©H 3 (Dmffi 1 
C0Psl|5H+ 2 0 0 Mm) 02^©^S*WT§#il^^^ ; &-HibTil^W{C* 

^fe, ^5 (Dmmmmmizmf&'znT^&tc®, y i g^2 b ki^^t^ 

Y I Git 2 atmmz, 1 a 1 (D^M 2 1b ^cDK^H 1 OffiM* S 

12 1 atI2©S®2 1 c <h©P B 1©Jg2 ©fellS&J;^® 2 1 ail3 0Sffl 
2 1 dt©r B T©m3^r B 1B»2f§CD^S&WT§t«^S:^ ; t-FiLTS^W 

k it jg $ it § [an^ifc^^j^ $ nr ^ § „ 

2 a, 2 b©S^fS]^fD v -3T[t^^t^bfc^\ ^^frfflfci&oTPggrtK, 

^^^A*lf-^^A*fflmS 1 aldA^^nst, ^©A^ff-^^^iSb/t^j^ 
iWAMilla^^4$tl§. YIGl2a0f^t: 

fciDYI GI2 aftte:$H&^Ma^i@£ft5o 

Y I Ggl2 a tig$tlfc#lSffit© ^ -fewS 2 0 a if 1 2 0 b 

<h0^(7)mi©^|5S0 2f§©^fi^WT^fW^^, iI2 0 a^l©SI2 
0 b <h©^Tit#^CStt$rL F^HE^:- F £VTM$L&)lZ&M? % o 

M^$tlfcfl^Mr^Oc)^^M2 0 a tI2©S®2 0 c ^©^©H 

2(Dmm(D2B(Dm^ : nr^^mmt, mm 2 0 a^2»i®2 0 c ^©p H i 
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YIGI2 a(Dll~l3©^I2 0 b~2 0 d^Y I G02 bCDf 1 
~m3«SM2 1 b~2 1 d £fcm5 £^bT¥frfcSB«£ftT£rK Y I G@i 
2 a, 2b^IStLT«g^ns. Y I GI2 a , 2bTil # 

t^mm(Dmi-m3(Dmm^^\zmtLx^^Tzib, YiGi2a, 2b 
(Dm<DM5 (^m, ^mmommxu^) £(DmxmmmzM-r^-i 

y^^Mmizmt^-f, YIGl2a, 2b£M5t<D^>\d--?>X<Dm&& 

^(Dmmomm^m^^iYLXY i G12 a^^Y 1 G12 b^mm^<^ 

Z\Z\X\ Y I G|2 bfe, YIGI2 a tmm\Z, ffiM 2 1 a ll^btl 1 ~ 
I30^@2 1 b~2 1 d^fStt^ftTl^ScDT, _h|B <h Initio LT, SS2 1 
a^l~I3©S!2 lb-21 d t©r^comi~3©r^Pi^2fg<D^S^W 

-r^mm^mumz^m^^. y i gh2 btDg^fatw&^M^©^ 

- F©i£^<D^£^«J:<e*&£it\ fS®I&§3^«fit*Y I GSI2 

oOck^tCbT, Y I GI2 a , 2 b ^tl^tl^M^ £ bXSjf^TS £ £ 
Kl, Y I G|2 a, 2 b £M5 £(D^ y^—^yXOm^'^^^tlXm^M 

mm^mm^±r^^t^x^^>££h\z, mm^m^^m^m^ 
&\z, ±$^(D^oizm^nrcBM^m^(Dmm^^(Do^m5(Dm^miz 

-D^xmrnT^o 03H iii:gtYi Glt:«$i«iDil:iDf^t§^ 
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1 1 > F 7>- F ^ffl ^ § ^ t 5o fete, ^l/-F6itTfl _bfH 

5mra*<t^JI§^4 0 0 u m© G G GSS 3 <D±ldJ¥$ 2 5 /imWY I G@l^ 
^V— H 6 ^B^^EPTj^ 3 0 0 0 0 r p m©tIIite$cTlEl&2i3:5 

x^f6jtC^i&$-a-TMPX^7 ©Y I G^ttl$ 1 0 /zm©XF7<7M?: 
X^-v-a 1 9 ?ry77fBl^4 0 0 p. mfztf ±$&tmWz^ 

v- y 6 ^m^amizm^vrcmMT, x^— >>^ 9 & - x^Ki^iis-frTK 

inXt/7 <DY I Gll:f$ 1 0 /iinOX F7^7°t(?)l$f^b, J^Jd^j&Lfc 

^>-H6^z7j^^#®J^-&fcm, Xf- ^9£-y77[^3 0 0 

Xx"V-&9$-x7jfS]^#»$^T^SPXtJ7©Y I Gl(:f$ 
2 0 jLtm©7> F7^7°f0l$Mt5o 

1 8 



MXm7 (DY I Gito^ 2 0 // mODX h y^C ZfVt<Dffi&l&J& U Ktfllbfc 

2 o /im(oii i o o umrmmmvxmmizm^M^-r^o 

/xmfctt#«j$-fr, F6^$&i:i 0 yi.mfz.Vf- z ^|eQ^#Kj$ 

GGGXKil^ 3 0 tim(DX h?-i ZfWtvm&J&f&h, M 1 ilSti^UGG 
GSS3±tl5f:J:D^I$nfc2^(DY I GSI 2 a , 2 b*«$n5. 

f(iiOYIGl2a, 2 bC5±lc^n^ti^b> 0 l ii^ti^i^i^ 

1 0/iml!l^ffl»5 0 0 Mm<D3|g!<Dlt©^$£WT5^5£ii7L5MB 

£fc, i)iI(Z)^^:^^Ifc©^>- b\ $ItL«\ 5 0 0 Atm(Di|i?rWrs^U— K£ 
ffi^Tlfe^^f^-SHUlt, 3 0 0 /zmitJKD^l/"F§ffl^T^t 

ai^?pi^— ^^jpib, st^t, i o o ^minc^u— ^^m^xmhm^m^ 

2 . 4 X 1 0 4 A/mX&Z>o 
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3dBMts^4 0MHzl:ti:$n?)t<ht)}:¥fifci:#ttt& 

ifBCDJ^fc, Y I Gl^GGGlt30±Ti5{;«i:D 

YIG12 a, 2b\Zftm%tl, M 5 ©l^®^i!£^®r tt^ § 

#iS^IM5 2^©Y IG|2a, 2 b =£^L^I^5^It5 £ £ 

#it^^M-T§-f >ti-^>X^afc^ii-r, §YIG!2a, 2bti5 
£KAT£ £ t £ fclc, SM^^P^©M^ic#'l4S:¥Sfb-r S £ ttf 

SgI© I |^t7^;^ttT^lt:ffl^l>^t^Tt 1 MM LAN (Local 
Area Network), CDMA (Code Division Multiple Access ) U^:(DM^M§£ 

tmvmm-cu, YiGi2a, 2 b^^^m^o^fM^w-r^ss 

^Ml/T2^0^$^TS0SS:^lfc^ YIG!2a, 2 h <Dm\zm 

2 0 



mmmm£<D i*<Dm&M&v, ^nfc2o©Y i Gmomwmmzm 
mt* ±u<D2m\zmzu^nt, th i-o<D&M$&*m&'?&Y i g 

T^a^ffi^^ffl^fc^. ac^aif©wjn^iBi«, z.(Dm\m\zm^nr, m 
skr, *mm<Dm2(DmMmm\z£%BM&mi L iz^^Tmm*0mLf£tf 

H7h'J^A-I-A-^^) 112a, 2b, GGG (#MJ~C7A-#U 

i5t^ti:^};, ^fflS^4(D±CGGGS^3^Sag$tl, GGGSS3 
0±i:YIGl2a, 2b^SI$n, YIGl2a, 2b0i® (GGGlt 

3ffi<hS*MffJ©^®) IT^OY IGl2a, 2 b (Z)S^f^©M^^#J^?« 
ttl 5 a~ 5 d^n^niHi^nTViS. YIGl2a0±l:AMt 
gla^M^tl, YIGl2b0±C!ii*ffllIlb«§n i YIGI2 

a, 2bHH (13 6 £#$0 ^ J; D Y I GH 2 a , 2b©i^^] 

fcf, AK Cu, Au, Agl^fflt^^tm. ^CDgffS^ti, Ef^CDJ; 

oummmmzm\zu^n-t. mm(Dmmmx$>^x%^ a 

YIG|2a, 2bH 7xUt»^&l)lttlTS^ GGG 
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Y I Gffil 2 a , 2bfl *^Jg©^TH, 2 mm, ^©1 

$^5 mm, ^-©^j?^2 5 /fmOifM^L, YIGl2a, 2b®n© 
53 iS S 0 . 2 mm t & 0 ^ © ^ IrI IZ fp v o 7t & £M ^ S I * £ m=t \Z & & 
£5 ^lEtt^tlT^o -T §YIGi2a, 2 b CDg^fa \Zfe-o 
iffimi) i MMz¥-ftlZfcZ>££%\Z, YIG!2a, 2 b^fiiO^SSfeS^ll 
¥fffc:&£o &43, u©i^0GGGli3O|H4. 2mm^^ ^cDg$ 
tt5mmT$D, ^<DJ?$ & 4 0 0 i± mT$> £ 0 

3i*ftJB5 a~5 dte, **J6<Z>«MiTteU 0iJ>Lfe£, Co 

Pt^5&^ ^O^Jt^te, S160 kA/m (l^kOe) T&§ 0 

Mtti5a-5dit ±fB©F!it#^PM^^nT\ nz(D^m&fo&m^z>z\ 

3IIttl5a~5d(i acgfE^HOEPJn^lRlt^ttSY I Ggt 2 a, 2b© 
MMMK^ft^ngBgSnSo 3»f£lf 5 a~5 d©S2Mte, m^<Dl± 

wizmzmfe-zn-?, mMm^u(DWMy5^i\z^n ^>y iGi2a, 2 b®^s 

IffltS^^TfS, $JxJ3!, ^ft)S5 a~5 d0MibTSl 123^, 

<T§-ife^JfgTSD, ^SIttJg©T^©Y I G12 a, 2b£#R&U GG 
GSf 3 ©±0^£>Y I G1S2 a, 2 b (7)_b@i:T<7)^T<H£I£'[4Jl^ D 

3£i£ttS 5 c <h©MftT§S»<£^£?lfeJi 5 b t&m&m 5 d £ 

2 2 



tpit^o msu, m5\z^rmmm^&&zsm^m(D¥mmT&Z)o 

@6(:^tJ;5L 05!lit#iilif©YIG)i2a ) 2b©1^0 
mmiZ^/Km.^6 a, 6bd^SSt$tl, MlH6a, 6bfl MI56a, 

YIG!2a, 2b^I^TMlS6b^n, 3 — ^ 7 f*J £rli$Tt b , 

YiGi2a, 2b(D^jjfaiz^^TmMm.^Hmm-£nz> 0 mmm 

WMMIla^^4$tl§o Y I Ggl 2 a ©fi^ft 

Z\(D£^, ^Ittl5a, 5 b©I|/H7XMI: ^DS^^H^^-fb 
itgft^HlCfc^Y I GI2 aftca^ckO^ — Klfrfrn^,, £©^J^ 
3^-F©f£M£Y I GI2 a ££;&*T#5o 

7 mi56a, 6b^YI GI2 aOl^^tMbTjitf tlLM 
iTEi^n, SM^H©EPJn^f^^Y I Gil 2 a©e^fp0^?>rtlT^£ 
Siifei5a, 5 b(D^A*-f TX^im^J; D li^lt#H £3£S£'I4)I 
5 b^f-«tt!5 aCD^fRlf 3^t>^Y I Gl2 a(D&tt$\^m< Z.£tfX% 

z\tmx^, mmjm&£v®%tt£2>o 

ofcYIG!2 a©f^^^lt#®^^a, ^©MMCiDY IGl2a0 

2 3 



£ft, *It5^t^<iS$nSo L»T, YIGl2a©f^fC 

fc\Z, YIG|2atYIGl2btfl -eoS^P^W &l*l#Ja>*fii®^ 
KRIS &MTT¥ft JcM^ftT^tK YIGl2a, 2 b^KtlTgp 
2 ft, YIGl2a*6YIGl2 b «fc < #M#e$2 ft£ o 

£111?, YIG!2bfc, Y I GWk2 a tmmiz, ?»i5c, 5dW 

^©i5t:UT, Y I Gl2 a , 2 b /^ft^ s ft±t|g§§ t LXW}^ Z> 1 1 

\z, m^mm^&m^x^^, m^mm<D^=e-^(D^m.^^r)mmmiz{^ 

^^©^it^^^^^t'^fefe^^S'fSa^^^o 0 7 (D (e) 

i7© (a) ~ (d) C^bt9 OlHIg$t^|6lJ5^l,fc0tS5. 
if, GGGli3^il, GGGSf 3±CY I Gi2S:SiXh^^y 
*)V&&mz&r)m&L1Z&. m7(D (a) K^r^Kl, YIGl2©±t:l/ 

%L\Z, M7(D (b) iz^^olz, kyXh)|8«$tlfcYIGl2©± 

@7© (c) \z7*-t£?\z, \sisxhms&mi£<DMmm&m^Tfa3s; 

L, 3£^'f4S 5 £Y I GI2 CD^^rRj(DM^§Pf-3#^t"5o 
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&\z, 07© (d) \zm*?£o\z. ^y>^V"St^ffl^T> m^(D^\i 

jj$}\zmm-z>y*v- f9§yi 012 (Dm^mz^-Dx^vxm^nmr 

& 0 Z\(D^^ 07© (e) ^Ti5II, 2^^iSnfcYIGi2a, 2 
b^GGGii3±M§tl5tifet, YIGI2 a (D^^^WMl ± 
(I^ltti5a, 5c#^J&£*U Y I GI2 b ©fi^ft ©MS§£±^M£f£ 
I5b, 5d)iW$n§. 

MtWz. 0 5 (igtA^ffllil a^i^Mil bSrY I Gl2 a, 2 
b^<k»Hl5 a~5 d<D±£J£j&U 0 5tS1-§ItifWI$n§o 

2 . 4 X 1 0 4 A/mTfe§o 

<&D, #PffiJtte3 0 d B&±£?3:Q. #A*M^£f£T£i±£-<^T# 

±IH©«fc3f3, ^JgO^^iTfi, YIGl2a, b CO izmf&Z tlfc3£ 

Itl 5 a ~ 5 d 7XMt:<fc t) , Y I GSt 2 a , 2b^l:^-h* 

z\(db^ tt~\zo)nmfo*®mm\zfcMt£-&%t£h\z, ffi©^-F©# 

mfcOfcWl&fflffl'TZ Z\t&X^&(DX\ fcffi$im?<Dfflmm&fo-tTZ> Z\ £W 

\zm^z^hifi-z%%o ixii msKi^^ j^m^y h°>^^f©x^ 
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&Z\L&T? : g, MBLAN (Local Area Network), CDMA (Code Division 
Multiple Access ) ^<DMwmmmo^foty&^)V7~mmi/^^&mz%U 

TfM^®$t£Jl^fc^\ i£^#©l=Pfti;£lR]fc£, £<DW^#tis^$n-f\ ffi 
YiGl©S^^©Wi:Cu, Ai^oiW^^5 2^©i 

n%m^ffiwm%£mwmzhmmzmmT%z\ttfr^, nmmm^m^ 
a 9 *mw<Dm 3 <DnM(Di&m\z ^.^mm^^mmom^^r^ u v 

/OF/U7^fM (BPF) 15, 16, W^M^17, 1 
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£^itu i&M&mi^i 2-\m*T^o nitif 12^ A^n^t-^o^ 

/t>H/U7^M 1 5fc£, tlfif 1 2 ©m^ff ^0-5^11^^1 2 

^if 1 2 <Dmmm.^-(D^m^mmv, 1 2©a3i^©Ku^b& 

^^#^^1 2 <Dmtimmzmg.is. ^mm^^yt^mmwi^mommz 
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Wz, i 9 C^Iiif 1 2 C^^THiH^^tS. 010ft 19i: 

a-a' mmmm-v&v, mi mi oic&w&B-B' mmmm-e&& a 

il0~il2^tfltif 12«, YIG W^fU^A-t-^-^ 
V h) 131, GGG WF'J^^A-f'J^A-*"^^ b) W&l 3 2, A7J 
ffl7>fftS3 3, tilAffl7>fttS3 4, 3 6, 3-^3 

m^^Ats-r^rz.^)(DAtimr>'T-rnm3 3&&z*y igI3 i 
3 4^y iGH3i <D-t\zmwzn%> 0 

YIG131 COmmizU, 7 1c^I5 3 5, 3 6 #t@BS£tU tK^M^S 35, 3 
6fc£, M153 5, 3 6^5>^l^$n^^S^^$i±TP^0g§ ; S:ti^f £fc 
£>(D3 — 57 3 7 t:@£$tlTt^ 0 l/fdbt, M153 5^^4lfciS 
te, Y I GI 3 1 ^1^ T 7 m«5 3 6 ^i^tl, 3 - & 3 7 ft L , H4 1 

7>ftti3 4 t^ffi-Y i Gi3 1 izwM^n^. mmmwn^m^ 

GGGM3 2 0TH(t tg«#M§l3 8^@EM$nSo 011H^ti 

mwti&Mzn, mi o&&tfmi 2\z^-?j:5\z, m^M^h^mMM^-ut 

sffrlZY IG13 1 cm^nso 

Y I Gil3 1U, #it$et$t§#iSTO^S57x'Jl^t*t), 
GGG1S3 2 OgSMxtf tMfi^tfc Y 3 Fe 5 O l2 
#I§ H B 0 ^^^^D> Fert (M^t, 20%JKT) ^Ga, Al, Sc> I 
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y 3 Fe 5 o 12 zm^tcm^omnmik (Ms) ans ogt&d, y r g 
1310AH m^m^mm) \t, w%.&> o. 5-2. ooetsD, ah 

GGGS1£3 2te, itM^&S:D, #U*_H\ Gd 3 Ga 5 O n &m^z> 
ft, ^(DBZfe, m%.l£. 3 0/zmT$>£ o 

mx\$, ak cu, au, Agf$ffl^s:^f, ^(Dmmwmt, 
mm^^of^mmmmzmzm^n-r. Hii®i®«^oTfej:t^ 

IMajWJPit 3 8 te, ilft^IA^^D, mXU. Cu, AllSffll^ 
£<h;ft*T#* *iI©fiTtt> ffi#L*2. 3/iQcmOCu$ffl^Tl^ 0 #| 
GGGSl3 2©J|$^3 0/im©^, 7 0 raAOlI I £0 1 1 \Ztf 
-tJffalzYA-DTmjjmmmm3 8}:St^tfci!3, 50e (3 7 0A/m) 

{£<*Cp^^^i^T^, Y I GI3 l<DM.m&&fci£-&2>Zt'&<. -tftfcffiR 

^mmmm^u, YiGi3i^ift^nffi^L, 7 mi53 5, 3 6^^ 
8 43«fct^MMi Q&fflfflmmzffimL. a>fa o x7^;i/^ 1 5, H^iu; 

iwiff#^T>^^- 1 nz^v^m^n^hot-r^o mwcm^z, jz^m$t%kmm 
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mnzntcu.mm^&£mmm%, mm^m^i 2^mti^n, xtimyy 

Ttil3 3^^4$tl§o Z(Dt^, A*ffl7>fttl3 3 t¥ft IZ^M 

m^ft^o 

jv? tvxmi^v, mmwmmz&^Tmmu^)v%M^&Atim^~rf£iDt>w 

te^-©££Mi§£ft£o 
@13H 0 9i;^1-fiSif l 2©^tt#tt^S1"IT^^o 

3 0 



0J!» l 9 te, l 2 ©aii^^^fS^r^filt F'J7 Mfc^ 

3 1 



mz, ffimmt^v himmzn, m^mm^mm\zm^u^jvx^m^nrc 

-^\zm^nx^ijm^oT^^mti^n^ 0 

±.m(D£?iz, ^mm^nmxit, ny^n^y ^ 1 5, i6&£^>^ 
;^m§§i7, 1 8\z<k?) mm&m 1 , M2 \z&tf%mAm i kfimmzn, 
znrzWAfetkvmwzfoDTfflfflffii 9\z^r)mmm^uam3 sumts 

h©»ii§ti, wmmm^i 2(omM&i$z&i%izmjEf3iffim\zmfe-?z>z. 
ox-, ^mmm^mmomm^m^niz^m^mizu^ z. t^x^ 

%l\z, *^m(Dm4(DmM(Dmm\z£&ffimm%£mmiz^^xmm-$-z> a m 

mmmnm 3 8 tj;DMa^#^EPipr^#«i^^^i 2©fUTiiEc 

mmtmmx$>^(Dxm^mmh, mm^^m^r^m^mTiz-D^x^^ 
T\zmn\zm.w?z>o 

014ft ^mm<Dm4(Dmmmmjz^^wmmm^mm\zm^^ri^mm 
mm^vMm&mTmi&w^mx&y. nisii mi 4\z^n^c-c m 
m^mxfo&o 

mi 4*^1 5cst#«if 1 2' tiio~ii 2iz^tmmmm 

f 12tTl&5^ft «M#PPSP^3 S^Hf^nS^ifefC, YIG13 

0 1 4 35,kZ$m 1 5 ^^f^^fc:, Mi5 3 5 tY I GI 3 1 iK^^M 
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53 9#*@Eg$frU Y I G§|3 1 tM15 3 6 £<OT%\znWB 4 O^IBg^tl 
4 0t^O«iH£SMn^tl: t fct), 3 6 K«t Q EpJn$n« 

11611 114^1153 9, 4OiLTffll^tll)iIn-f^0-W 

£©«J;-5&i£JgirK;W;i, iiScDA-F^Vx^ K7<7'gI©ilA^ K£ 

^%kt IT 3 ^ — >L^#im£nT^££^fi£B^bT^^\ ^fcte, 7 
50e (3 7 0A/m) ©J&lf SfrgTfiii&i&lfh £fg£$1±^ Z. t^T^o 

11^39, 4 ofimmm^mnmmizm^L, ^tomo 

fg3©^MCD^£imiT?&<5 0 
_hfS(7)j;-5 Iz, MWiU 9 l3i;Dmiffi3 9, 4 0 tcMT 
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-1,11 ill!, .ili I. iUlll hi 1 !!"!! 1 !"!" 



1. ^l^i:afl2 0SI$tU ^St^#S^S^§^ttB&{ix., 
Huie^ftjifi, tufas i ©^M<htffte^2 cD«ffii©r B iT#i^r^^f5^$i±, 
mmm 2 <o$&m*. mmm i ©^ffii^bti i ©hm^t^ i <z>gB#£, 

mmm i (DMm\zMLTm&fB i ©r H ii?i«&£f§ 2 ©P B 1fiS£WT£f!l 2 

2. ffffBfjl 1 ©S^te, tulBBl(0^@^MbTtiff5^1(7)r H 1IST¥tTtEg$ 
fcfH2©2M^£^&, If ^ 1 fB«(7)#a^^ 0 

3. ffffBf«^^^«, ttffB^l^J;^2(7)^Mr B lT : #^&it^$#^it^ 

it im i fB«©f«^m^ 0 
xnm^n^m i &£^ff§ 2 ©si'M^ck 1 ism©#a^^c 
mum 1 &&&%&2<DM&m05%<D^<D±\zmwzn&mtimm9&£&2t> 
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7. muffiommmmt. mmm<D*&mm*>%i<ft'DmmMm'v&2>. m$t 
m^m 9 tmcDim^m^o 

11. tfffS^l^J;^2 0D^ffiji(DMf^T§^^«, ¥frT&^ If Mm 9 

13. mm'&mu, i^n^ffa^ 1 ^^^120^1^1-^, 

14. mie«ttte«, «»oflatfts&^*, 

H&iBS»o«tfts«, ^mm^mxxmm-t ^>mm<Dn^^m 1 * 



16. mzmmmmmwu. n^Mzmwt&ffi*rz\£\z&v)MR&%§i~rz 

17. mmm^mmmmmu, mm^mT^^z^om^^-r^mmm^ 

1 8. ^<D^m\zmtm'&mmmzn&mm&^ zizmz-. 
mmmm^mnm t mmm^m t ^mmmu^n^ ? \z mm $ n§ , 

iziiu^x^(Dmmm^iMm^mfj:mmm^m$m^mzBm^^wmm^m 
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mm 

gggsi0±};mi^y i Gm&mm&vt<Dm\z& o y i Gmzftmvx 

GSS^SagL, GGGitltYIGl^Etb, Y I Gi®±f±T^"9Y 

i G^cs^iRi^M^M^^attjs^^n^nBafiL^ y i gh^s^^ 

£A^LTY I GMftfc|«&£fct3£l^ Y I GJil©±fc@Bg£ nfem^ifflm 
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